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Abstract 
 
The special part in economy of knowledge is assigned to the hi-tech industry. Russian hi-tech industry includes primarily state-
owned enterprises, whose purpose is the execution of the state order. According to the statistic, a large part of scientific-
research and experimental-design works is produced during execution of the state order. Therefore, the main research 
question the following: how to estimate efficiency of knowledge creation at the state-owned enterprises. The purpose of the 
present study was to provide a methodology for assessment of the knowledge creation efficiency at the state-owned 
enterprises. This methodology was been based on measurement of the coefficient of intellectual share of the profits. This 
coefficient was calculated as change of the intellectual capital divided by change of profit. Relevance of research objectives is 
caused by need of optimization of the budgetary expenses on research and development. The article takes an eclectic 
methodological approach to piece together extant literature and to discover new empirical knowledge about knowledge 
creation. For estimation of the knowledge creation efficiency, authors use the data of intellectual capital (scientific publishing 
and inventive activity) during 2005-2013 at the state-owned Russian enterprise and compares them with data of expenses on 
research and development. Authors also carried out 10 in-depth interviews with experts from different innovative state-owned 
enterprises for understanding of features of knowledge management at the state enterprises. The theoretical importance of the 
conducted research is expansion of the methodological device of knowledge economy. The empirical results of the research 
confirm the fact the coefficient of intellectual share of the profits is the useful operational instrument for the strategic planning in 
innovative state-owned enterprises. In addition, the results of analysis using coefficient of intellectual share of the profits 
indicated that the change of the budgetary R&D expenses caused by a phase of a business cycle had a direct effect on 
knowledge creation efficiency. The research demonstrates the methodology for assessment of the knowledge creation 
efficiency can become the effective instrument of development of state innovative policy.  
 
Keywords: knowledge creation, intellectual capital, state-owned enterprises. 
 
 
 Introduction 1.
 
1.1 Problem statement 
 
The development in the XXI century is characterized by the growth of high-tech industries and knowledge-intensive 
technologies. It has caused a transition to a new qualitative level of development of knowledge economy. It is type of 
economy, where the main growth factors are knowledge and human capital. Development of knowledge economy 
includes such elements as improving the quality of human capital in the knowledge production of high technology, 
innovation and high quality services. Russian hi-tech industry includes primarily state-owned enterprises, which produce 
a large part of scientific-research and experimental-design works according to the statistic.  
The purpose of the present study is to provide a methodology for assessment of the knowledge creation efficiency 
at the state-owned enterprises. 
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1.2 Analysis of the main publications 
 
The recognition of knowledge for the success of the organization and the need to take advantage of them, has led some 
researchers to propose methods that are useful to manage this high-value knowledge efficiently (Dangelico, 2008; 
Karami, 2006; Kurtossy, 2004; Nonaka, 2007; Garengo et al, 2005; Gold et al, 2001). In scientific literature, the problem 
of evaluation of knowledge creation at industrial enterprises devoted a lot of attention. Various methods of determining 
the effectiveness of the new knowledge was considered by Malkova A. (2012), I. Pogorelskaya T. (2009), Dudyasova V., 
Kipel N., Smirnova E. (2012). The authors Bocharova M. A. and Kouzmina A. A. (2010) proposed to use the value of 
intellectual capital for the evaluation of the system of knowledge generation at industrial enterprises. Nonaka and Toyama 
(2005) developed dynamic models that allow the development of capacities to transfer and combine knowledge in 
companies. Jugdev (2007) proposed that the companies most likely to achieve successful innovation would be those that 
are able to learn how to create, transfer and manage knowledge. Existing studies indicated that state ownership could 
stifle innovation and R&D in firms (Berliner, 1976). Some theoretical work showed that R&D activities in state-owned 
sectors were less efficient than those were in private sectors (Qian&Xu, 1998; Zhang and all, 2003).  
Although there is extensive literature focused on the features of knowledge creation in state-owned enterprises, 
there is not an adequate approach to develop a methodology for measuring of the knowledge creation efficiency at the 
state-owned enterprises.  
The structure of the paper is as follows: The second section presents the methodology for assessment of the 
knowledge creation efficiency. The third characterizes the results of the empirical research of the knowledge creation 
efficiency at the state-owned enterprises. The forth section is the conclusion. 
 
 Methodology  2.
 
2.1 Review of the existing methods  
 
Activity of knowledge generation is not only the process of creating knowledge, but also is the process of knowledge 
accumulation, distribution and diffusion. In addition, knowledge generation includes knowledge consumption, transfer, 
knowledge sharing, as well as the types of changed resources (Vlasov, 2015).  
We consider the existent methods of evaluation of knowledge generation in enterprises and determine the 
applicability of these methods in state-owned enterprises. 
Method of evaluating the effectiveness of the system of production of new knowledge by Malkova A. (Malkova, 
2012) consists of two indicators: 
- average citation count per article; 
- cost spending on the one article divide by the citation count per article. 
The disadvantage of this method is absence of attention to influence of R&D activities on firm performance.  
Method of evaluation of effectiveness, intensity and rapidity 
According to research conducted by Pogorelskaya T. (Pogorelskaya, 2009) the efficiency of knowledge 
management system can be assessed as a combination of three indicators: effectiveness, intensity and rapidity. 
Effectiveness of the knowledge management system is defined ability of system to achieve strategic goals of the 
enterprise. Intensity is set of the general expenses of the resources (information, labor, financial etc.) used for receiving 
target effect of the knowledge management system. The rapidity of the knowledge management system is the 
consumption of time required to achieve this goal. 
The generalized criterion of knowledge management efficiency represents in the following formula 1: 
E = Ɋ · ĮP + Ɋȿ · ĮɊȿ + Ɉ · ĮɈ,                   (1) 
where Ɋ — the effectiveness indicator of the knowledge management system; Ɋȿ — measure the intensity of the 
system; Ɉ — the indicator the rapidity of the system; ĮP, ĮɊȿ, ĮɈ — the importance of indicators, while achieving the 
specific goals of knowledge management. 
The effectiveness of the knowledge management system is the ratio of the achieved results to the desired target 
criterion. The measure of the intensity of the system defines as the ratio of the resources expended per unit of outcome. 
The rapidity of the system reflects speed of reaction to change of external conditions.  
This method of evaluation of knowledge generation has the following disadvantages: 
- the lack of specific criteria for the assessment of effectiveness, intensity and  rapidity for large enterprises 
(including the state-owned enterprises); 
- does not take into account the results of innovative activity and the creation of inventions. 
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The method of complex intangible assessment of knowledge creation by Bocharova, M. and Kouzmina A 
(Bocharova&Kouzmina, 2010). This evaluation consists of three steps:   
- calculation of the intellectual capital (Tobin tax);  
- calculation of the coefficient of influence of intellectual capital on financial performance by formula 2: 
R change = ǻ IA / ǻ Profit,              (2) 
where R change – the coefficient that characterizes as change of the intellectual capital influences firm performance; 
ǻ IA – difference between the value of intellectual capital before and after the organization of knowledge management 
system; ǻ Profit – difference between the profit before and after the organization of knowledge management system. 
- calculation of the intangible assets monitor developed by K.E. Sveiby (Sveiby, 1997).  
The main disadvantage of this method is absence of attention for changing specific components resulting from the 
organization's knowledge management. 
Method of evaluation of knowledge increase. 
The method by Dudasova V., Kipel N., Smirnova E. (Dudasova et al, 2012) involves the calculation of the 
efficiency index of knowledge increase (EGK) that is calculated by the formula 3: 
EGK = IR GK / IC GK ɯ 100%,             (3) 
Where IR GK – the index is the average level of the knowledge increase in organization; IC GK – the index of the 
costs of increase in workers’ knowledge.  
The efficiency index of knowledge increase characterizes not only the efficiency of the activities for the production 
and exchange of knowledge, but also its efficiency, i.e. achieving a given level with minimal cost. However, this indicator 
does not take into account the time factor, which is a key factor when state-owned enterprises are performing a public 
order.  
ɋost-effectiveness method of evaluation of knowledge generation. 
This method by Dudyasova B. and Kipel N. (Dudasova& Kipel, 2013) bases on the measuring of natural and 
valuable indicators. Natural indicators include the volume (in hours), the level of learning (in marks), capacity (in 
megabytes) and other. Valuable indicators include primary, restorable, residual value. The primary value is calculated as 
the sum of total expenditure on the acquisition of knowledge from external and internal sources. The restorable value is 
calculated taking into account the current market prices of knowledge obtained from external and internal sources. The 
residual value of knowledge (CKres) is the difference (in rubles) between the primary cost (CKi) or restorable cost (CKrec) 
and the amount of commercial obsolescence CO, is calculated by formula 4: 
CKres = CKi (CKrec) – CO               (4) 
Commercial obsolescence of knowledge is part of knowledge value, which is transferred to product cost by 
depreciation charge. The commercial obsolescence of knowledge is defined in the same manner as the commercial 
obsolescence of fixed assets (formula 5): 
,                                                                                      (5) 
where RD – the rate of depreciation (%); PAU – the period of actual use of knowledge (years). 
This is one of the few methods of evaluation, which has a value expression, but does not measure organizational 
knowledge, does not take into account all factors of intellectual capital. 
After analyzing the literature, the authors conclude that there is no single system of evaluation of knowledge 
generation. The authors conduct an empirical study of the applicability of the coefficient changes as the most appropriate 
assessment of knowledge generation in state-owned enterprises. 
 
2.2 Authors’ method 
 
Author’s method is based on measurement of the coefficient of intellectual share of the profits. This coefficient is change 
of the intellectual capital divided by change of profit, according to the formula 6: 
Ʉ IP = ǻ IK / ǻ P ,                (6) 
Were Ʉ IP – rate of intellectual profit share; ǻ IK – changing the value of intellectual capital; ǻ P – changing of profit. 
Feature of a method is calculation of the period in one calendar year, but not from the moment of introduction of a 
system of knowledge management. This approach considers instability of an economic situation in Russia and need of 
development of the instant solution, which are adequately answering to external economic changes. 
To ensure clarity of the results obtained, evaluation conducts on each of the stages of the product lifecycle: 
1. Research, marketing; 
2. Specification, modeling; 
resCKPAU
RDCO **
100
=
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3. The development of the scheme, the software; 
4. Development engineering and technological documentation; 
5. The manufacture of the product; 
6. Testing, supervision. 
The profit and the size of the intellectual capital are normalized taking into account inflation. As a result, the data in 
the form of a relative profit growth and a relative growth of the intellectual capital is received. 
 
 Results and Discussion 3.
 
Authors approve a method on data of one of leading enterprises of Russia in the field of development and production of 
an automation equipment of technological processes in various industries. This enterprise provides a full production cycle 
of creation of original automated technical process management systems and complexes. More than 4000 people work at 
the studied enterprise; more than a half of employees are occupied in research and development.  
The coefficient of intellectual share of the profits calculates for estimation of the knowledge creation efficiency. 
Authors use the data of intellectual capital (scientific publishing and inventive activity) during 2005-2013 at the state-
owned enterprise and compares them with data of expenses on research and development. Authors also carried out 10 
in-depth interviews with experts from different innovative state-owned enterprises for understanding of features of 
knowledge management at the state enterprises. 
Rate Ʉ IP is calculated for the period from 2005 to 2013, the obtained data are presented in table 1. 
 
Table 1. The rate intellectual profit share 2005-2013 
 
 2005 2006 2007 2008 2009 2010 2011 2012 2013 
  
ǻ IK 1 -0,22 0,857 0,885 -0,16 0,48 -0,57 0,462 0,605 
  
ǻ P * 1 0,261 0,438 0,136 0,155 0,026 0,025 0,162 0,07 
  
Ʉ IP 1 -0,85 1,955 6,52 -1,03 18,8 -22,6 2,841 8,601 
* To the prices 2013, according to the refinancing rate of the CBR 2005-2012 
 
Because of estimated figures, the authors have constructed a graph showing the dependence of the growth in profit from 
changes in intellectual capital (figure 1). 
 
 
 
Figure 1. The coefficient intellectual profit share 2005-2013 
 
System interpretation of the slope of the trend line of rate of intellectual profit share. Figure 2 shows the possible options 
for the angle of the trend line of rate of intellectual profit share. 
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Figure 2. Options for the angle of the trend line Ʉ IP 
 
1. If profit markup is caused by growth of the intellectual capital, the tilt angle of the line of a trend of KIP is the 
positive. In this situation, the pace of profit growth exceeds the growth rate of investment in intellectual capital. 
2. If investments in the intellectual capital provide constant profit level, a tilt angle the line of a trend of KIP there 
is a zero. In this situation does not have safety reserve therefore external factors can strongly influence 
growth/decrease in profit of the enterprise.  
3. If change of the intellectual capital does not cause the corresponding profit markup, the line of a trend of KIP 
has a negative tilt angle. In this case, the profit of the enterprise has a tendency to decline. 
Figure 1 shows the positive slope of the trend line of rate of the coefficient of intellectual share of the profits. Thus, 
growth rates of profit exceed growth rates of investments in the intellectual capital at the studied large innovative state-
owned enterprise. However, the small tilt angle testifies to low efficiency of investment into knowledge generation. 
Sharp decrease in coefficient in 2009 is caused by a consequence of world financial crisis. Sharp decrease in 
coefficient in 2011 is caused by decrease in the budgetary financing and outflow of the research personnel. The program 
of development of publishing activity and scientific mobility is required for increase of dynamics of a gain of the intellectual 
capital.  
 
 Conclusions 4.
 
The study aimed at the development of methodological tools for quantitative assessment of the processes of knowledge 
generation in state-owned enterprises allowed to obtain the following theoretical and practical results. 
Firstly, authors offer the coefficient of intellectual share of the profits for a quantitative assessment of efficiency of 
activities for knowledge generation at the state-owned enterprise. 
Secondly, authors offer the system of interpretation of indicators of productivity of activities for generation 
knowledge at the state enterprise. 
The theoretical importance of the conducted research is expansion of the methodological device of knowledge 
economy. The empirical results of the research confirm the fact the coefficient of intellectual share of the profits is the 
useful operational instrument for the strategic planning in innovative state-owned enterprises. In addition, the results of 
analysis using coefficient of intellectual share of the profits indicated that the change of the budgetary R&D expenses 
caused by a phase of a business cycle had a direct effect on knowledge creation efficiency. The research demonstrates 
the methodology for assessment of the knowledge creation efficiency can become the effective instrument of 
development of state innovative policy.  
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